Background: There are several directly and indirect methods to assess insulin resistance. The gold standard method was the hyperinsulinemic-euglycemic clamp (glucose clamp) technique. Although HOMA (homeostatic model assessment) IR has been widely used in study of metabolic syndrome, Lack of standardized insulin assay has limited it is clinically assay. Triglycride-TO-High Denisity Lipoprotein ratio (TG/HDL) has been advocated as simple clinical indicator of insulin resistance, also it has been evaluated as predictor of diabetes and coronary heart disease. Aim of the Work: To develop simple predictive method to evaluate insulin resistance using TG and HDL. Patient and Methods: A total of 95 person were included in this study and divided in to five groups as follow: Group (1): 19 healthy Persons aged 45.4 + 11.2, Group (2): 19 Non diabetic high risk patients without cardiovascular complication aged 56.9 + 10.5, Group (3): 19 Non diabetic with high risk patients with cardiovascular complication aged 62.2 + 13.7, Group (4): 19 Diabetic patients without cardiovascular complication aged 60 + 16.7 and Group (5): 19 Diabetic patients with cardiovascular complication aged 63.9 + 12.2. All subjects were subjected to the following: Full history taking, full general examination, BMI, Waist circumference, HbA1C, Triglyceride, total cholesterol, HDL-C, LDL-C. Fasting insulin, Fasting blood sugar and HOMA-IR. Results: the highest percentage of HOMA among the studied groups was in group 5 (94.7%) (5.8+2.6, P < 0.001) followed by group 4 (78.9%) (3.3 + 1.2, P <0.001) then group 3 (5.3%) (1.52 + 0.55, P <0.001) then other groups. There were highly significant positive correlation between HOMA & TG/HDL in group 4 & 5 (P <0.05) and insignificant correlation in group 1, 2&3. Conclusions: There is a significant association between HOMA-IR and TG/HDL ratio suggesting that elevated TG/HDL ratio can be used to predict the presence of insulin resistance.
INTRODUCTION
iabetes Mellitus (DM) is an interesting and complicated systemic disease. The World Health Organization defines DM as a metabolic disorder of multiple etiologies characterized by chronic hyperglycemia (raised glucose concentration) with disturbances of carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin action, or both Diabetes mellitus is classified into: Type I diabetes, Type II diabetes, Gestational diabetes mellitus (GDM), and Other specific types of diabetes mellitus [1] .
The World Health Organization (WHO) estimated that the global prevalence of DM would rise from 2.8% (171 million) to 4.4% (366 million) by 2030, with the most significant increases predicted in developing countries1. The development of DM immediately increases the patient's propensity to develop a number of irreversible acute and chronic complications. For example, diabetic ketoacidosis is acute complications while chronic complications include macrovascular and microvascular complications.
The macrovascular complications include cerebrovascular disease, coronary heart disease, and peripheral vascular disease. The microvascular complications include diabetic retinopathy (DR), diabetic neuropathy, and diabetic nephropathy [2] .
Metabolic syndrome is characteristically defined as clustering condition of cardiovascular risk factor including hyperglycemia, dyslipidemia, hypertension, central obesity. It is strongly associated with increase risk in developing diabetes and cardiovascular disease. Path physiology of metabolic syndrome remains subject of D ZUMJ. Vol. 21; No.6 November; 2015 predicting insulin resistance using……..
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controversy but many of it is feature associated with insulin resistance [3] .
Insulin resistance is a condition in which the body produces insulin but does not use it effectively. When people have insulin resistance, glucose builds up in the blood instead of being absorbed by the cells, leading to type 2 diabetes or prediabetes [4] .
Insulin resistance is typically defined as decreased sensitivity or responsiveness to metabolic actions of insulin. Currently, there are several directly and indirect methods to assess insulin resistance. The gold standard method was the hyperinsulinemic-euglycemic clamp (glucose clamp) technique, originally developed by DeFronzo However, the method is complex and time consuming, making it not feasible for either epidemiological investigations or routine clinical applications. Therefore, a number of surrogate indices of insulin resistance have been developed. Previous studies have shown that insulin resistance scores based on the homeostasis model assessment (HOMA) method was strongly correlated with glucose clampassessed insulin resistance [5] .
Although HOMA IR has been widely used in study of metabolic syndrome, Lack of standardized insulin assay has limited its clinically assay. It would be considerable benefit for clinicians if other standardized measures are available for prediction insulin resistance without need for direct measurement of fasting insulin since hypertriglyceridemia and low high density lipoprotein cholesterol are two key metabolic abnormalities associated with insulin resistance [6] .
TG/HDL has been advocated as simple clinical indicator of insulin resistance, also it has been evaluated as predictor of diabetes and coronary heart disease [7] .
In addition, depending on ethnicity different threshold of TG/HDL has been proposed for predicting insulin resistance. Ratio of 3 was suggesting for non Hispanic white and Mexican American and 2 for non Hispanic black and 2.5 for African American [8] .
Despite of numerous study have evaluated for optimal threshold of TG/HDL, no study specifically compared the accuracy of TG/HDL with and without clinical and demographic factors in predicting insulin resistance. We performed this study to develop simple  predictive methods on clinical tool evaluating  insulin resistance using only routinely collected  blood test such as TG and HDL. SUBJECTS AND METHODS This is across sectional study had been carried out at Internal Medicine and Clinical pathology departments in Zagazig University it included 95 patients who had been admitted in the period from March 2012 to October 2012 the included study subjects were divided into five groups:
AIM OF THE WORK
Group1: Healthy persons (control):
This group included 19 healthy persons among them 12 males and 7 females their ages ranged from (30 -75) years, with normal glycemic parameters and no evidence of cardiovascular diseases.
Group 2: Non diabetic high risk patients without cardiovascular complication:
This group included 19 patients among them 3 males and 16 females, their ages ranged from (40 -85) years ,these were having normal glycemic parameters and one or more of the risk factors for cardiovascular complication but without evidence of these complication.
Group 3: Non diabetic high risk patients with cardiovascular complication:
This group included 19 patients among them 10 males and 9 females their ages ranged from (35 -83) years, these were having normal glycemic parameters and one or more of the risk factors for cardiovascular complication with evidence of these complication including (cerebrovascular disease, and coronary heart disease).
Group 4: Diabetic patients without cardiovascular complication:
This group included 19 diabetic patients among them 5 males and 14 females their ages were ranged from (35 -85) years, with no evidence of cardiovascular complication.
Group 5: Diabetic patients with cardiovascular complication:
This group included 19 diabetic patients among them 5 males and 14 females there ages ranged from (48 -92), these were having one or more of the cardiovascular complication including (cerebrovascular disease and coronary heart disease). Randomization: -
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Consequent case admitted to Internal Medicine Department with the above mentioned criteria were included in the study. These were type 2 DM with or without complication or non diabetic patient with high risk to cardiovascular complication and with or without evidence of these cardiovascular complications together with age and sex matched healthy control volunteers from hospital staff.
Exclusion criteria:
Patient with advanced organ failure and Patients who refused to be enrolled in the study or refused to sign the consent. Patient who were on lipid lowering drugs were also excluded.
Ethical clearance:
Written Informed consent was taken from the patients and control to participate in the study.
Methods: Steps of performance and techniques used:
All subjects of this study after fulfill inclusion criteria were subjected to the following assessment.
Full history assessment:
According to the included sheet Through personal history with special consideration to personal medical history, intake of drugs and smoking, previous history of high blood pressure or diabetes, and symptoms of coronary heart disease, ischemic stroke, or peripheral vascular disease. Family history of high blood pressure, diabetes, coronary heart disease, or dyslipidemia was also ascertained in all participants.
Full general exam:
With special attention to (Bp, pulse, body temperature, respiratory rate, weight, height, body mass index (BMI) and waist circumference). Pulse: to show any abnormality BP: measured after patients admission, it was measured by mercury sphygmomanometer with the subject recumbent in bed with arm supported and positioned at level of the heart after a 10-min rest period, and initially recorded high blood pressure were rechecked at 5-min intervals. Body mass index (BMI): was calculated by dividing weight (in kilograms) by the square of the height (in meters). BMI= weight (in kilograms)/(height (in meters) 2 . Waist circumference: Waist circumference was measured mid-way between the lateral lower rib margin and the iliac crest (9) .
Laboratory investigations:
They were done according to the methods applied in the clinical pathology and laboratories of Zagazig University hospitals and included: HbA1C: for long term diabetics control.
Triglyceride, total cholesterol, HDL-C, LDL-C:
Blood samples were collected after a 12-h overnight fast and deposited in dry tubes with EDTA. The plasma was separated immediately using refrigerated centrifugation at 2,500-3,000 rpm for a period of 10 min. The samples were processed either immediately or during the first week after processed conservation at −20°C.
Optimal LDL cholesterol levels for adults with diabetes are less than 100 mg/dL (or less than 70 mg/dl if with cardiovascular complication), optimal HDL cholesterol levels are equal to or greater than 50mg/dL, and desirable triglyceride levels are less than 150 mg/dL and Desirable total Cholesterol Level Less than 200 mg/dL. The TG/HDL ratio was calculated in the following manner: TGs of fasting (mg/dL)/HDL-cholesterol (mg/dL). The cut-off used was 3.0. (Medicine Net.com, July 13, 2012). Fasting insulin: were measured using human insulin Enzyme Linked Immunosorbent Assay (ELISA) kit.
Fasting blood sugar: HOMA (Homeostasis Model Assessment):
Insulin resistance was defined by (HOMA-IR). HOMA-IR was calculated by dividing the product of fasting plasma glucose (mg/dL) and fasting plasma insulin (mU/L) by 405.IR was considered an index of HOMA-IR=>2.69 (10) .
Statistical Methods:
All data were coded, checked, entered and analyzed using SPSS Soft ware version 19, P value <0.05 was considered statistically significant.
RESULTS 
DISCUSSION
Insulin resistance is defined clinically as a condition in which the body produces insulin but does not use it effectively [4] . There are many methods of evaluation of insulin resistance, among which the hyperinsulinemic euglycemic clamp technique is considered as the "gold standard" to assess insulin sensitivity; however, it was complicated to operate and time-consuming which, limited its use in clinical and epidemiological studies. Other evaluation methods of insulin resistance, such as the HOMA-IR of minimal model and steadystate model, and fasting glucose and insulin ratio (G/I), are more complex, time-consuming, and expensive [11] .
Predicting insulin sensitivity in normoglycemic individual is important as DM intervention program are more likely to be successful at this stage rather than after development of impaired glucose tolerance .Most studies have investigated predictor of insulin resistance, however, almost all studies have included people with IGT and diabetes -627 -Fared F ; et al… rather than normoglycemic individual in general population.
Currently, one of the priorities in medicine is prevention and considering the health problems with which we live The prevention of CVD and of the associated factors peak in the health system [12] .
The evidence suggests that IR probably precedes the onset of CVD, conditions in which there are metabolic Inflammation and thrombosis disorders. Many factors increase the risk for a subject to develop IR including genetic predisposition and sedentary lifestyle, in addition to other chronic diseases associated with this condition such as obesity, diabetes and atherosclerosis.
Considering that prevention is the top priority, we must find and identify the patient who acquires or is at risk of developing IR prior to the onset of the disease in order to delay or prevent its onset [13] . For daily clinical practice, it is necessary to use easily applied measurements in the general population for detection of insulin resistance [14] .
Due to the association that exists between dyslipidemia and IR, one of the indices that has been used to evaluate the ratio is the atherogenic index for TGL/HDL because it has been shown that obese individuals frequently present IR and alterations in lipid metabolism such as elevated concentrations of TG-rich lipoproteins and other cholesterol particles [15] .
In addition, TG content in liver [16] and muscle tissues is a determining factor for the development of IR. These findings support the important role played by TGs in IR [17] .
This study aimed to develop simple prediction on clinical tool evaluating insulin resistance. In clinical settings, it would be useful to identify individuals with insulin resistance using only routinely collected blood test results such as triglyceride and high-density lipoprotein cholesterol. Hence, we proposed the prediction of insulin resistance by the ratio of TG and HDL-C.
In our study, there was significant difference concerning Serum Cholesterol with highest value in diabetic complicated group (group 5) that was correlated with the study of [12] who reported that there was significant difference between serum cholesterol and insulin resistance among diabetic and non diabetic group.
In our study, there was significant difference concerning serum TG with highest level among group 5, Mean ± SD (247.3±146) (p=0.001) that was correlated with studies of [18, 12] who reported that IR presented with high TG level and this related to a reduced insulin effect in subjects with insulin resistance may result in excessive adipose tissue lipolysis and increased flux of free fatty acids to the liver, which may drive up hepatic triglyceride synthetic rates.
In our study, there was significant difference concerning Serum LDL with higest level among group 5, with Mean ± SD (168 ± 53.9) that was correlated with the studies of [19] who reported that HOMA-IR was associated with increase LDL and these were due to insulin up regulates LDL receptor Activity and increases the fractional catabolic rate of LDL apoB and causes a modest reduction in LDL cholesterol levels in those with high LDL levels.
In our study, there was significant difference concerning Serum HDL with the lowest level among group 5 with the Mean ± SD (36.2±6.4) that was correlated with the studies of (18, 12) who reported that HOMA-IR was associated with decrease HDL and this was due to Diminished activity of (lipoprotein lipase) LPL which may result in excessive transfer of triglycerides from triglyceride-rich chylomicrons and VLDL particles in exchange for cholesterol esters from HDL particles, thus reducing levels of HDL cholesterol.
The results of our study showed a significant association between TG/HDL ratio and IR, which translates into the possibility that the elevated TG/HDL ratio suggests the presence of IR. With cut-off point 2.5 were similar to study of [12] and MESYAS (Metabolic Syndrome in Active Subject in Spain) study conducted by Cordero et al in Spain) which revealed the presence of the TG/HDL ratio as part of the MetS and provides cut-off points of >2.75 in males and >1.65 in females [20] .
However, there were conflicting such as that reported by Sumner et al showing that the TG/HDL ratio is not a good marker of IR in African-American subjects with one of the explanations being racial differences and the lipoprotein lipase activity responsible for the metabolism of TG [21] . ZUMJ. Vol. 21; No.6 November; 2015 predicting insulin resistance using……..
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Previous studies had used different cut-off values of TG/HDL to predict insulin resistance; however, the result was inconclusive. The cut off point for TG/HDL appear to vary among different ethnic groups. Appear to be 3.0 for Hispanic white and Mexican American and 2.0 non Hispanic black. The threshold of TG/HDL appear to depend on ethnicity (22) . However, no studies have specifically compared accuracy of TG/HDL with and without other clinical and demographic factors in predicting insulin resistance in Egyptian adult. SO in our work we depend nearest ethnicity for cocasian race which is Hispanic white.
In our study, there was significant difference concerning Serum insulin with highest level among group 5 with Mean ± SD (9.9 ± 3.8) that were correlated with the studies of [18, 12] who reported that that there were significant difference between serum insulin and insulin resistance among diabetic and non diabetic groups.
In our study, there was significant difference concerning fasting and postprandial glucose with Mean ± SD (232.9 ± 66.9) and (345.5 ± 1.3) respectively that were correlated with the study of (12) who reported that HOMA-IR was associated with increase fasting and postprandial glucose . Insulin resistance related more strongly to postprandial deficiency than to the fasting state and this related to Mealinduced Insulin Sensitization (MIS), normally occurs in response to a mixed meal, and absence of MIS is based on inability of the liver to secrete HISS (Hepatic Insulin Sensitizing Substance) in response to insulin. The argument has been made that HDIR (HISS-dependent insulin resistance) could account for the primary endocrine defect in the pre-diabetic and diabetic state. Absence of MIS results in altered postprandial nutrient processing away from skeletal muscle and toward lipid production by liver and fat cells.
In our study, there was significant difference concerning HBA1C with higest value in group (5) with Mean ± SD (8.6 ± 0.8) (P= <0.001) that was correlated with the study of (23) who reported that HOMA-IR was associated with increase HBA1C (p= 0.037). This was due to feedback between glucose concentration (the major stimulus for insulin release) and beta-cell insulin secretion, in insulin resistance found in most type 2 diabetic patients there is decrease the capacity to secrete additional amounts of insulin to compensate for the insulin resistance.
In our study, there was significant difference concerning systolic blood pressure& diastolic blood pressure, among diabetic groups than non diabetic groups that were correlated with studies of (18, 12) who reported that IR presented with higher systolic and diastolic arterial pressure compared to the individuals without IR. and this related to dyslipidemia associated with insulin resistance.
In our study, there was significant difference concerning body mass index with, Mean ± SD (30.4±4.1) (p=0.001) and waist circumference with, Mean ± SD (121±6.2) (P=<0.001) among diabetic than non diabetic groups and these were correlated with studies of [18, 12] who reported that IR presented with high BMI and high waist circumference and this related to Increased inflammatory cytokines and decreased adiponectin concentrations have been associated with obesity, intra-abdominal fat accumulation.
Currently, when discussing a patient with IR, we think immediately of the presence of the metabolic syndrome entity, and we know that our duty is to identify it. We must begin the preventive process for the risk of developing chronic degenerative diseases, especially CVD, the leading cause of comorbimortality.
It becomes imperative to establish criteria for early identification of risk factors associated with not only the MetS but also one of its main components, IR because early identification will prevent the development of any chronic diseases with which it interacts. According to the results obtained in this study, to determine an elevated TG/HDL ratio allows the assessment of the onset of treatment to reduce IR as well as to initiate prevention and appropriate treatment of dyslipidemia. In turn, reduction of TG levels is a consideration. This latter aspect is based on the reports of its beneficial effects in the presence of CVD, Already shown in several studies.
Our study has several limitations that should be considered. First, the causal and temporality between the TG/HDL ratio and IR cannot be established with certainty due to the study design. Therefore, there is no assurance that -629 -Fared F ; et al… elevated TG/HDL ratio is a risk factor for the development of IR. Second, the low conformation of the group without IR may be related to the size of our sample CONCLUSION There is a significant association between HOMA-IR and TG/HDL ratio suggesting that elevated TG/HDL ratio can be used to predict the presence of insulin resistance. We recommend future studies on large number of diabetic to get more information about insulin resistance to clarify factors affecting it .Addition of other marker to augment validation of insulin resistance.
